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ersonal  protective  equipment  and  Covid-19-  a  risk  to

ealthcare  staff?
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he novel Coronavirus, COVID-19 (SARS-CoV-2)1 has
ecently created a worldwide pandemic. With a death rate
hat is climbing rapidly, the disease has been declared a
lobal emergency.2 A substantial number of healthcare work-
rs tested positive for the disease in Italy, the epicentre of the
uropean outbreak, particularly in its early stages. The num-
er of positive healthcare workers was 10,627 with 34 deaths
o date, representing a mortality rate of 0.3%,3 but the Ital-
an authorities acknowledged that healthcare workers were
ver tested which may account for a lower mortality rate.
he most worrying statistic is the rising number of deaths
mongst healthcare professionals.4 There have already been
even healthcare staff deaths in the UK5 as of 5 April 2020.
his has been postulated to be for a number of reasons and
ay be multifactorial.

iral  load

he initial viral load is thought to be a predictor of sever-
ty as is the case with influenza.6 There is a known poorer
rognosis in patient with COVID-19 who have a prolonged
irus shedding.7 Healthcare professionals are at a higher
isk of catching the disease due to their exposure to higher
iral loads.8 It is also known that if the virus is aerosolised
hen it becomes more infectious to healthcare staff.9 In
007, the WHO lists intubation and extubation, manual
entilation, open suctioning, cardiopulmonary resuscitation,
ronchoscopy, surgery, and post-mortem procedures involv-
ng high-speed devices, some dental procedures (e.g. using
ental burs), non-invasive ventilation (NIV) e.g. bi-level pos-

tive airway pressure (BiPAP) and continuous positive airway
ressure ventilation (CPAP) as aerosol generating procedures
AGP).10 This guidance has not been adopted by all UK
egions with Northern Ireland for example delineating only
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ntubation, manual ventilation, non-invasive ventilation (e.g.
iPAP, BPAP) and tracheostomy insertion as AGP which

eflects the most recent WHO guidance in 2014.10 How-
ver, since this reduced list there have been incidences where
tems from the old list have been implicated in transmis-
ion of Mers-Co-V, such as open suction.11 Additionally,
ronchoscopy has been shown in several studies to be impli-
ated in aerosolised transmission.12 If a healthcare worker is
xposed to a higher viral load, especially in aerosolised rather
han droplet form, then their outcome may be significantly
orse.

ersonal  protective  equipment

he personal protective equipment (PPE) at Work Regula-
ions 1992 legislates that an employer will provide suitable
rotection for an employee in their work.13 The employee
ust also receive adequate training in the use of the equip-
ent. The WHO has recommended that when dealing with

atients whom are performing any AGP on a suspected
OVID-19 positive patient must wear an N95 or FFP2
ask.14 There is also a recommendation that a medical mask,

own, gloves, and eye protection (goggles or face shield)
s sufficient.14 The WHO also recommends that other staff
n a ward not providing direct care require no PPE. Public
ealth England (PHE) have recommended that an FFP3 mask
Fig. 1) should be used if available but an FFP2/N95 mask
an be used when FFP3 are not available for AGP.15 Other-
ise there is very little divergence between the two guidance

rticles.
Electron microscopy has measured the COVID-19 virus

o be between 70–90 nm in diameter.16 However, Flügge

roplets less than 5 �m in size are typically produced by
oughing and sneezing during which the virus can travel up
o 4.5 m, representing a risk to healthcare staff who are not
irectly involved in patient care.17 This is particularly rel-
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4. Siddique H, Parveen N, Topping A. Coronavirus deaths of two nurses lead
ig. 1. Photograph showing an FFP3 mask and full personal protective
quipment.

vant when staff are ward based with no additional PPE.
urgical facemasks were found to provide very little pro-

ection for particle sizes 10–80 nm.18 N95/FFP2 masks are
t least 95% effective for particle sizes 0.1–0.3 �m which
ncreases to 99.5% or higher for particles that are 0.75 �m or
igger.19 Therefore over 95% protection is provided with an
FP2/N95 mask when performing an AGP.

orkforce  concerns

here has been considerable concern in the UK that front line
linicians are not getting the correct PPE.20 A BBC article
aised concerns that Chief Nurse Ruth May held, stating that
ore staff were likely to die and that there are PPE shortages

ot only in the frontline NHS but also in communities, but
he Government are actively addressing this issue.20 How-
ver, at least one NHS staff member has resigned as she was
nable to wear a facemask she purchased herself.4 With up
o 14% of staff absent from work, stretching an already busy
orkforce stress, emotions and fatigue are running high,21

ncreasing the interplay of human factors, and chance of error

nd potentially exposing staff to the virus.22 Asymptomatic
arriers who are potentially part of the healthcare workforce
resent a significant challenge as they can be the vectors to
lofacial Surgery 58 (2020) 500–502 501

thers.23 Until a reliable antibody test is developed and there
s widespread RNA testing of staff this will remain a chal-
enge. Any healthcare staff who are required to self-isolate
ue to comorbidities should seek to engage with occupational
ealth at the first opportunity to be managed effectively.8

There are also concerns over staff members’ use of face-
asks as not all staff have had a fit test, and little training has

een provided in some establishments for donning a surgical
ask.24 An ill-fitting mask due to poor donning or prolonged

se can increase the risk of infection.24 This is a potential
rea for further spread of the disease and easy to implement.

 lesson the UK military learned from deployment on Opera-
ion Gritrock (Humanitarian assistance to the Ebola epidemic
ierra Leone 2014–2015) was to have a donning and doff-

ng supervisor, and when this was not possible a buddy-buddy
ystem.25 This can reduce self-infection/cross contamination
nd provides automaticity of safe and efficient donning and
offing of PPE amongst healthcare workers.

onclusions

n order for healthcare professionals to deliver safe care
hey need adequate protection and training in its use.

here employers are failing to provide adequate PPE, safe
ealthcare cannot be delivered. This poses both moral and
thical dilemmas to healthcare professionals who are patient
ocused, thereby creating a sense of inadequacy and underval-
ation, resulting in workforce stress. The elected government
hould be held accountable to the public on its promises.
Rationing” and prioritisation of care has already been seen
n the cancellation of all elective surgery, endoscopy lists,
nd clinics. Healthcare staff want to care for their patients
nd the government need to put in place a system for future
andemics that safeguards and preserves the NHS workforce.
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